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Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Documents 

1 .1 The following documents are referred to in this report: 

D1 : WO 93/09622 A (MOTOROLA INC) 1 3 May 1 993 (1 993-05-1 3) 
02- EP-A-0 752 779 (NOKIA MOBILE PHONES LTD ; NOKIA 

TELECOMMUNICATIONS OY (Fl)) 8 January 1 997 (1 997-01 -08) 



2. Novelty and inventive Step - Article 33(2) PCT - Article 33(3) PCT 

2 1 The present application does not meet the requirements of Article 33(1 ) PCT, 

because the subject-matter of independent claims 1 and 19, 36, 54, and 56 is not 
novel in the sense of Article 33(2) PCT. 

using the terminology of claim 1 of the present application, document D2 discloses 
(the references In parentheses applying to this document): 

a method for encoding data for transmission over a telecommunications network 
(column 3 lines 24-25, transmission of frames in a DAB system) comprismg 
embedding a control data block within a plurality of real data blocks (column 3, Imes 
25-27- fig 2a symbols "OS1" in the left column); convoluting real data in each real 
data block with at least some of the control data in the control data blocks (column 3, 
line 1 0 equation 1 : the content of the Mh OFDM block involves convoluting the A1 -th 
OFDMblock with the Hh data block; going-back in the chain, this involves the 
convolution of the previous data blocks with the phase reference symbol at the 
beginning); modulating or transforming the convoluted real data in the real data 
blocks with one or more sub-carrier signals (fig. 2a: OFDM transmission of the 
symbols following the "OS1 " symbol); and modulating or transformmg data in the 
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control data block with every sub-carrier that is used to modulate the real data (fig. 
2a: OFDM transmission of symbol "OS1"). 

2.2 The Applicant's attention is drawn to the complex multiplication in document D2, 

column 3, line 1 0, equation 1 : z^^Zm^/.* where z,j, is the content of the OFDIS/I symbol 
/ at subf requency k, z^, ^ is the content of the OFDM symbol ^1 at the same 
subf requency k, and y,^ is the input data symbol. Let us suppose that symbol A=0 is 
the control data symbol, followed by Information data symbols for l=\ .2,3,... We have: 
Zo.if'Co,k is the control data symbol (i. e. "OS1 " in fig. 2a); 

Ziir'Cok/i.k is the first convoluted data symbol; as it is here now clear, calculating the 
phase of each entry of the first transmitted symbol involves adding the phase of each 
entry of the control data symbol with the phase angle of the corresponding entry of 
the first information data block; 

z^/^CofcKf.fcKafc is the second convoluted data symbol; calculating the phase of each 
entry of the second transmitted symbol involves adding the phase of each entry of 
the control data symbol with the phase angle of the corresponding entries of the first 
and second information data block; 

Z3i(=Co,kyiMy2.ky3,k'^^ the third convoluted data symbol; calculating the phase of each 
entry of the third transmitted symbol involves adding the phase of each entry of the 
control data symbol with the phase angle of the corresponding entries of the first, 
second and third information data block; 

it is now clear that calculating the phase of each entry of the nrth transmitted symbol 
involves adding the phase of each entry of the control data symbol with the phase 
angle of the corresponding entry of the th\h information data block, plus the entries of 
the previous data blocks. 

The subject-matter of claim 1 is therefore not novel (Article 33(2) PCT). 

2.3 The same reasoning applies, mutatis mutandis, to the subject-matter of claims 19, 
36, 54, and 56. 

2.4 Dependent claims 2-4, 6, 1 2-1 5, resp. 20-22, 24, 29-31 , resp. 37-39, 41 , 47-49, 
resp. 55 do not contain any additional features which, in combination with the 
features of claim 1, resp. 19, resp. 36, resp. 54 are new or involve an inventive step. 
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The subject-matter of claims 2, resp. 20, resp. 37, resp. 55 is disclosed in 

document D2, figure 2a, wliere five different subcarriers are sfiown (that is, m=5). 

The subject-matter of claims 3-4, resp. 21-22, resp. 38-39 is disclosed in document 

D2, column 3, equation 1 and lines 24-37: the phase of the phase reference symbol 

is added to all the following symbols of that frame (see item 2.2). 

The subject-matter of claim 6, resp. 24, resp. 41 is not inventive as the assignment 

of the phase reference symbol is considered a simple design option, which comes 

within the scope of the customary practice followed by the persons skilled in the art. 

The subject-matter of claim 12 is implicit in the OFDM modulation. 

The subject-matter of claim 13, resp. 29, resp. 47 is disclosed in document D2, 

column 3, lines 29-37 and figure 2a. 

The subject-matter of claim 14, resp. 30, resp. 48 is not inventive as the placement 
of reference symbols in the middle of the frame is a well-known technique in the 
telecommunications field; for instance, the GSM technique uses a midamble placed 
in the middle of the frame. 

The subject-matter of claim 15, resp. 31, resp. 49 is disclosed in document D2, fig. 
2a: the pilot symbols are represented by the "OS1 " symbols. 

2.5 The combination of the features of dependent claims 5, resp. 23, resp. 40 or 7-1 1 , 
resp. 25-28, resp. 42-46 is neither known, nor rendered obvious by, the available 
prior art. 

Claim 5 defines a method wherein only the phase angle of the control data block is 
added to the original phase angles of the information data blocks, so as to make 
possible the decoding of a received symbol without detection of the previous symbol. 
The same reasoning applies for claims 23 and 40. 

Claims 7-1 1 define methods wherein the control data block has a phase angle that is 
a function of the phase angles of the corresponding entries of the real data blocks, so 
as to reduce the crest factor by design of random carrier phases. The same 
reasoning applies for claims 25-28 and 42-46. 

2.6 Using the terminology of claim 1 6 of the present application, document D2 discloses 
(the references in parentheses applying to this document): 
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a method for decoding data received over a telecommunications network (column 10, 
lines 14-16; column 3, line 24; reception of DAB frames), tfie method comprising: 
receiving a modulated control block embedded in a plurality of modulated convoluted 
real data blocks (column 3, lines 25-27; fig. 2a, symbols "OS1" in the left column), 
each convoluted data block being a convolution of at least some control data in an 
original version of the control data blocks and an original version of the real data 
(column 3, line 10, equation 1 : the content of the Mh OFDM block involves 
convoluting the A1-th OFDM block with the Mh data block; going back in the chain, 
this involves the convolution of the previous data blocks with the phase reference 
symbol at the beginning). 

The subject-matter of clainn 16 differs from that in document D2 in that: 

identifying the received control data block, and estimating the data in each of the 
original real data blocks by dividing each entry of the received real data, blocks with 
the corresponding entry of the control data block. 

The problem to be solved by the present invention may therefore be regarded as how 
to estimate the received data blocks. The solution proposed in claim 1 of the present 
application cannot be considered as involving an inventive step (Articles 33(1 ) and 
33(3) PCT) because the missing features come within the customary practice 
commonly followed when decoding differentially transmitted data. The skilled person 
would therefore regard it as a normal design option to include these features in the 
method described in document D2 in order to solve the problem posed. 

The Applicant's attention is drawn to the fact that, in a differential receiver, data are 
detected by inverting the equation 1 in document D2, column 3, that is, one normally 
has: y/^=/i///';-r.fc where y,^ is the detected information data symbol, r,,^ is the content of 
the received OFDM symbol / at subfrequency k, r^.i^k'^s the content of the OFDM 
symbol 1-1 at the same subfrequency k. Now, for the case h^l ,2,... the inverted 
equation gives: 

yy fc=ryycofc wherein Co,fc is the received control data symbol (i. e. "OS1" in fig. 2a); 

yz,k=''2,i/''i,k=''2,i/{yi.k^o.i^ wherein ^ is the received control data symbol; 

As the equation applies for every value of /, in a way similar to that described under 
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item 2.2, it is now clear that estimating the information data in each of the original 
Information data blocks involves dividing each entry of the received data symbol with 
the corresponding entry of the control data symbol. 

The subject-matter of claim 16 is therefore not inventive (Article 33(1) and (3) PCT). 

2.7 The same reasoning applies, mutatis mutandis, to the subject-matter of claims 32, 
50 and 56. 

2.8 Dependent claims 18, resp. 33, 35, resp. 51 , 53 do not contain any additional 
features which, in combination with the features of claim 16, resp. 32, resp. 50 are 
new or involve an inventive step. 

The subject-matter of claims 18, resp. 35, resp. 53 is implicitly disclosed in any 
OFDM receiver making use of control symbols. 

The subject-matter of claim 33, resp. 51 is not inventive as the additional features 
defined therein, are disclosed in document D2, column 3, equation 1 and lines 29- 
37. 

2.9 The combination of the features of dependent claims 17, resp. 34, resp. 52 is 
neither known, nor rendered obvious by, the available prior art 

Claim 17 defines a method wherein an algorithm for decoding the transmitted 
information data is provided, which does not require to detect the previous symbol in 
order to decode the presentty received data symbol. The same reasoning applies to 
dependent claims 34, resp. 52. 

2.10 Dependent claim 57 does not contain any additional features which, in combination 
with the features of claims 56 is new or involves an inventive step. 

The subject-matter of claim 57 is disclosed in document D2 as the transmitting and 
receiving devices therein described are clearly telecommunication devices. 
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Re Item VIII 

Certain observations on the International application 



1 . Clarity - Article 6 PCT 

1 .1 Claims 19 and 36 have been drafted as separate independent claims. 

According to Arlicie 6 POT, an application may contain more tlian one independent 
claim in a particular category only if the subject matter claimed falls within exceptional 
situations. This is however not the case in the present application as the two 
aforementioned independent claims overlap to a large extent. 

1 .2 The same objection applies to claims 32 and 50. 

1 .3 The device claimed in claim 56 includes a reference to a computer program in its last 
sentence: 

...and computer program... 

In the PCT procedure, claims to a device are regarded as claims to apparatuses and 
not as claims to computer programs. Thus, in order to meet the requirements of 
Article 6 POT with respect to clarity, the device claimed in claim 56 should not 
contain references to computer programs. 
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Claima 

1. A method for encoding data for transmission over a 
telecommunications network comprising embedding a control 
data block within a plurality of real data blocks; 
convoluting real data in each real data block with at 
least some of the control data in the control data 
blocks; modulating or transforming the convoluted real 
data in the real data blocks with one or more sub- carrier 
signals; and modulating or transforming data in the 
control data block with every sub-carrier that is used to 
modulate the real data. 

2. A method as claimed in claim 1, wherein each of the 
control and real data blocks has m entries, where m is an 
integer of one or more, and m s\ib-carrier transmission 
channels are provided, and each control data entry and 
each real data entry are modulated with the corresponding 
sub- carrier . 

3. A method as claimed in claim 1 or claim 2, wherein 
the step of convoluting involves phase angle convoluting 
each entry in each real data block with a phase angle of 
the corresponding entry in the control block. 

4. A method as claimed in claim 3, wherein the step of 
phase angle convoluting involves adding the phase angle 
of each entry of the control data block to the phase 
angle of the corresponding entry of each real data block. 

5. A method as claimed in claim 4, wherein the 
convoluted encoded data blocks can be represented by: 
X,^^A^xp(j (^+^) . where X«„o is the original encoded 
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quadrature signal in data block n for sub- carrier m; 
^„„oX3 the original phase angle for data block n and sub- 
carrier m; and ^j^^ is the original phase angle for the 
control data block and sub- carrier m. 

6. A method as claimed in any of the preceding claims, 
wherein each phase angle for the control data in the 
control data block is randomly assigned. 

7. A method as claimed in any of claims 1 to 6, wherein 
each entry of the control data block has a phase angle 
that is a function of the phase angles of the 
corresponding entries of the real data blocks, 

8 . A method as claimed in claim 7 , wherein the phase 
angle of each entry of the control data block is the sum 
of the phase angles of the corresponding entries of real 
data blocks. 

9. A method as claimed in claim 8, comprising phase 
angle convoluting each entry of each data block with the 
phase angles of the corresponding entries of the other 
real data blocks. 

10. A method as claimed in claim 9, wherein the step of 
convoluting comprises subtracting from the phase angle of 
each real data entry all of the phase angles of all of 
the corresponding entries of all of the other real data 
blocks . 

11. A method as claimed in claim 10, when dependent 
directly or indirectly on claim 9, wherein the encoding 
of an N block data transmission can be represented as 
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JCjtmO = ^Lo -^JQLo = ^kmO ^^Vir jipClm4^XmO +«2«^2«.0 +«3i«^3i»0 + - +«Af«^Armo)) 



where the terms a„„ - I, 2 ...W are constants associated 
with the convolution of each encoded phase angle on the 
sub- carrier - 

12- A method as claimed in any of the preceding claims, 
wherein the step of modulating comprises frequency 
modulating the signal . 

20 13 . A method as claimed in any of the preceding claims 

comprising receiving data for transmission to a receiver, 
dividing the data into data blocks and embedding a 

the control data block into the N-1 data blocks to 
provide a N block data transmission, 

25 

14 . A method as claimed in any of the preceding claims 
wherein the control data block is embedded substantially 
in the middle of the real data blocks. 

30 15. A method as claimed in any of the preceding claims 

wherein a plurality of control data blocks are embedded 
within the real data blocks. 
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16 . A method for decoding data received over a 
telecommunications network, the method comprising: 
receiving a modulated control block embedded in a 
plurality of modulated convoluted real data blocks, each 
convoluted data block being a convolution of at least 
some control data in an original version of the control 
data blocks and an original version of the real data, 
identifying the received control data blocks and 
estimating the data in each of the original real data 
blocks by dividing each entry of the received real data 
blocks with the corresponding entry of the control data 
block. 

17. A method as claimed in claim 16, wherein the 
original data blocks were phase convoluted using the 
phase angles of the original control data block and the 
step of estimating uses the following algorithms: 

where A^^ is a known control value; and Q^^ are the 

demodulated components of the m sub- carriers of the N 
data blocks in the presence of attenuation and/or channel 
distortion; and Ikm and Qjan are the demodulated components 
of the in sub- carriers of the control data block in the 
presence of attenuation and/or channel distortion in the 
presence of attenuation and channel distortion. 

18. A method as claimed in claim 16 or claim 17 
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comprising receiving a serial stream of data and re- 
constructing from this the modulated control block and 
the plurality of modulated data blocks. 

19. An encoder for encoding data for transmission over 
a telecommunications network, the encoder being 
configured to: embed a control data block within a 
plurality of real data blocks; convolute real data in 
each real data block with at least some of the control 
data in the control data blocks; modulate or transform 
the convoluted real data in the real data blocks with one 
or more sub-carrier signals; and modulate or transform 
data in the control data block with every sub-carrier 
that is used to modulate the real data. 

20. An encoder as claimed in claim 19, wherein each of 
the control and real data blocks has m entries, where m 
is an integer of one or more, and m sub-carrier 
transmission channels are provided, and each control data 
entry n, where n = I ... m, and each real data entry n are 
modulated with the corresponding sxib-carrier n. 

21. An encoder as claimed in claim 20 configured to 
phase angle convolute each entry in each real data block 
with a phase angle of the corresponding entry in the 
control block. 

22. An encoder as claimed in claim 21 configured to add 
the phase angle of each entry of the control data block 
to the phase angle of the corresponding entry of each 
real data block. 

23. An encoder method as claimed in claim 22, wherein 
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the convoluted encoded data blocks can be represented by: 
X™=A™oexp rj r(«bno+^^ . where Xnmo is the original encoded 
quadrature signal in data block n for sub- carrier m; 
^1,11,0 is the original phase angle for data block n and sub- 
5 carrier m; and (^f^o is the original phase angle for the 

control data block and sub- carrier m. 

24. An encoder as claimed in any of claims 19 to 23, 
wherein each phase angle for the control data in the 

10 control data block is randomly assigned. 

25. An encoder as claimed in any of claims 19 to 24, 
configured to assign to each entry of the control data 
block a phase angle that is a function of the phase 

15 angles of the corresponding entries of the real data 

blocks . 

26. An encoder as claimed in claim 25, wherein the phase 
angle of each entry of the control data block is the sum 

20 of the phase angles of the corresponding entries of real 

data blocks. 



27. An encoder as claimed in claim 26 configured to 
phase angle convolute each entry of each data block with 

25 the phase angles of the corresponding entries of the 

other real data blocks. 

28. An encoder as claimed in claim 27 configured to 
convolute the phase angles by subtracting from the phase 

30 angle of each real data entry all of the phase angles of 

all of the corresponding entries of all of the other real 
data blocks. 
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29. An encoder as claimed in any of claims 19 to 28 
configured to receive data for transmission, divide the 
data into N-l data blocks and embed the control data 
block into the N-l data blocks to provide a N block data 
transmission . 

30 • An encoder method as claimed in any of claims 19 to 
29 configured to embed the control data block 
substantially in the middle of the real data blocks. 

31. An encoder as claimed in any of claims 19 to 30 
configured to embed a plurality of control data blocks 
within the real data blocks, 

32. A decoder for decoding data received over a 
telecommunications network configured to receive a 
modulated control block embedded in a plurality of 
modulated convoluted data blocks, each convoluted data 
block being a convolution of at least some control data 
in an original version of the control data blocks and an 
original version of the real data, _i dent if y the received 
control data block, and estimate the data in each of the 
original data blocks by dividing each entry of the 
received modulated convoluted real data blocks with the 
corresponding entry of the control data block. 

33. A decoder as claimed in claim 32, wherein the 
original data blocks were phase convoluted using the 
phase angles of the original control data block. 

34. A decoder as claimed in claim 33 operable to 
estimate the data using the following algorithms: 
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where yi^^^o ^ known control value; /„„ and Q„„, are the 

demodulated components of the m sub-carriers of the N 
data blocks in the presence of attenuation and/or channel 
distortion; and Jjbn- and Qkm are the demodulated components 
of the m sub-carriers of the control data block in the 
presence of attenuation and/or channel distortion in the 
presence of attenuation and channel distortion. 

35. A decoder as claimed in any of claims 32 to 34 
configured to receive a serial stream of data and re- 
construct from this the modulated control block and the 
plurality of modulated data blocks. 

36. A system for encoding data for transmission over a 
telecommunications network comprising means for embedding 
a control data block within a plurality of real data 
blocks; means for convoluting real data in the real data 
blocks with at least some of the control data in the 
control data blocks; means for modulating or transforming 
data in the convoluted real data blocks with one or more 
sub-carrier signals; and means for modulating or 
transforming data in the control data block with every 
sub-carrier that is used to modulate the real data. 

37. A system as claimed in claim 36, wherein each of the 
control and real data blocks has m entries, where m is an 
integer of one or more, and m sub- carrier transmission 
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channels are provided, and each control data entry and 
each real data entry are modulated with the corresponding 
sub- carrier . 

38. A system as claimed in claim 36 or claim 37 wherein 
the means for convoluting are operable to phase angle 
convolute each entry in each real data block with a phase 
angle of the corresponding entry in the control block. 

39. A system as claimed in claim 38, wherein the means 
for phase angle convoluting are operable to add the phase 
angle of each entry of the control data block to the 
phase angle of the corresponding entry of each real data 
block. 

40. A system as claimed in claim 39, wherein the 
convoluted encoded data blocks are represented by: 
Xnm^Ar^exp(j dlhrno-^^) ^ where Xnmo is the original encoded 
quadrature signal in data block n for sub-carrier in; 
(*«mois the original phase angle for data block n and sub- 
carrier m; and 4>f^Q is the original phase angle for the 
control data block and sub- carrier m. 

41. A system as claimed in any claims 36 to 4 0 
comprising means for randomly assigning each phase angle 
for the control data in the control data block. 

42. A system as claimed in any of claims 36 to 41, 
wherein each entry of the control data block has a phase 
angle that is a fxinction of the phase angles of the 
corresponding entries of the real data blocks. 

43. A system as claimed in claim 42, wherein the means 
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for convoluting are operable to sum of the phase angles 
of corresponding entries of the real data blocks and 
assign that sum as the phase angle for the corresponding 
control data . 

44. A system as claimed in claim 42 or claim 43, 
comprising means for phase angle convoluting each entry 
of each data block with the phase angles of the 
corresponding entries of the other real data blocks. 

45. A system as claimed in claim 44, wherein the means 
for convoluting the real data are operable to subtract 
from the phase angle of each real data entry all of the 
phase angles of all of the corresponding entries of all 
of the other real data blocks. 

46. A system as claimed in claim 45 wherein the encoding 
of an N block data transmission can be represented as 
follows : 

^ImO = -^I^O + JQlmO = ^I«0 exp(/(^l«^|i«0 " «2m^2m0 " «3«^3mO " ^ «M»^Mi.o)) 

^2m0 = -^Lo + JQLo = ^2m0 ^^P0i^2m^2m0 ~ ^Im^lmO " ^3«<*3/n0 " - ^ ^Nm^NmO )) 

^kmO = ^Lo + JQLo = ^hnO A^lm^XmO + «2m^2mO + «3m^3»,0 + + ^Nm^Nmo)) 

where the terms a„„ (n -1/2 .„N) are constants associated 
with the convolution of each encoded phase angle on the 
sub -carrier. 
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47. A system as claimed in any of claims 36 to 46 
comprising means for receiving data for transmissions- 
means for dividing the data into N-1 data blocks and 

5 means for embedding the control data block into the N-1 

data blocks to provide a j\r block data transmission, 

48. A system as claimed in any of claims 36 to 47 
wherein the control data block is embedded siibstantially 

10 in the middle of the real data blocks. 

49. A system as claimed in any of claims 36 to 48 
wherein the means for embedding the control data block 
are operable to embed a plurality of such control data 

15 blocks within the real data blocks. 

50. A system for decoding data received over a 
telecommunications network, the system comprising: means 
for receiving a modulated control block embedded in a 

20 plurality of modulated data blocks, each convoluted data 

block being a convolution of at least some control data 
in an original version of the control data blocks and an 
original version of the real data; means for identifying 
the received control data block, and means for estimating 

25 the data in each of the original data blocks by dividing 

each entry of the received modulated convoluted real data 
blocks with the corresponding entry of the control data 
block. 

30 51. A system as claimed in claim 50, wherein the 

original data blocks were phase convoluted using the 
phase angles of the original control data block. 
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52 . A system as claimed in claim 50 or 51 wherein the 
means for estimating are operable to use the following 
algorithms : 

\fkm "^Qkm ) 

where A/^q is a known control value; and Q„^ are the 

demodulated components of the m sub- carriers of the N 
data blocks in the presence of attenuation and/or channel 
distortion; and Ikm and Qjan are the demodulated components 
of the m sub -carriers of the control data block in the 
presence of attenuation and/or channel distortion in the 
presence of attenuation and channel distortion. 

53 • A system as claimed in any of claims 50 to 52 
comprising means for receiving a serial stream of data 
and means for re -construe ting from this the modulated 
control block and the plurality of modulated data blocks. 

54. A computer program, preferably on a data carrier or 
a computer readable medium, having code or instructions 
for encoding data for transmission over a 
telecommunications network, the program comprising 
embedding a control data block within a plurality of real 

data blocks; convoluting real data in the real data 

blocks with at least some of the control data_in the 
control data blocks; modulating or transforming real data 
in the convoluted real data blocks with one or more sub- 
carrier signals; and modulating or transforming data in 
the control data block with every sub-carrier that is 
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used to modulate the real data. 

55- A computer program as claimed in claim 54, wherein 
each of the control and real data blocks has m entries, 
5 where m is an integer of one or more, and m sub-carrier 

transmission channels are provided, and each control data 
entry and each real data entry are modulated with the 
corresponding sub-carrier. 

10 56. A device that includes any one of an encoder, 

decoder, a system and computer program as claimed in any 
of claims 19 to 55. 

57. A device as claimed in claim 56, the device being 
15 any telecommunications device, such as a personal mobile 

communications device or mobile/radio telephone or a 
computer with telecommunications capabilities or a 
digital broadcast radio or a digital television or set 
top box or any wireless networked device. 
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